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Breeze  winds  are  usually  encountered  on  the  shores  of  seas,  for 
example,  on  the  shores  of  the  Black  and  Caspian  Seas  and  on  the  shores 
of  large  lakes,  such  as.  Lake  Ladoga  and  Lake  Onega;  in  mountainous 
terrains  -  between  the  peaks  and  valleys  -  special  local  winds  are 
observed,  very  similar  to  sea  and  land  breezes,  known  by  the  name  of 
mountain- valley  breezes.  On  the  Volga,  where  there  is  no  large  body  of 
water  and  where  it  would  appear  there  are  insufficient  conditions  for 
the  development  of  mountain-valley  winds,  the  breeze  is  an  extremely 
unexpected  phenomenon. 

However,  a  detailed  analysis  of  the  nature  of  local  winds  in  ac¬ 
cordance  with  the  observations  of  the  Saratov  meteorological  station 
reveals  with  sufficient  clarity  their  breeze  character. 

Let  us  direct  our  attention  to  the  observations  of  wind  speed  and 
direction  in  accordance  with  the  Wild  anemoscope,  carried  out  at  the 
Saratov  experimental  field  station,  on  the  right  bank  of  the  Volga,  dur¬ 
ing  the  period  1912-1921,  when  this  anemoscope  was  set  up  mostly  openly: 

Having  selected  from  the  synoptic  charts  those  days,  when  the  ob¬ 
served  winds  could  be  only  winds  of  local  origin,  we  obtained  material, 
definitely  indicating  the  breeze  character  of  these  winds. 

Table  1  shows,  which  directions  the  selected  winds  were  distin¬ 
guished  by,  *and  how  frequently  they  recurred. 

1. 


Table  1. 


The  number  of  days  during  the  year  with  wind  (average  for 
1912-1921)  . 
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KEY:  1  -  Directions;  2  -  During  the  day;  3  -  During  the  night. 

It  is  evident  from  the  table,  that  the  local  winds  possess  a 
clearly  expressed  diurnal  periodicity  here  with  respect  to  direction; 
during  the  night  they  blow  from  the  western  points  of  the  horizon,  and 
during  the  day  there  are  two  separate  flows,  separated  from  each  other 
by  a  south-eastern  point,  with  respect  to  which  we  did  not  find  one 
case  of  local  wind.  One  of  these  flows,  whose  portion  is  54%  of  the 
entire  annual  frequency  of  the  daily  local  winds,  we  call  the  south¬ 
eastern  flow,  and  the  other  with  a  frequency  of  46%,  we  call  the  sou¬ 
thern  flow.  This  bifurcation  of  flow,  as  we  shall  subsequently  see, 
is  caused  by  the  direction  of  the  Volga  riverbed. 


Table  2. 


Direction  of  the  wind  at  night. 
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west;  5  -  North-west;  6  -  North -north -west. 


It  is  evident  from  table  2  and  3,  that  the  main  point  (direction) 
at  night  is  West,  and  during  the  day  the  North-eastern  and  the  Eastern 
directions  (points)  predominate  in  the  North-eastern  flow,  and  in  the 
South  flow  there  predominate  the  South  and  South-western  Points  (direc¬ 
tions)  . 


2. 


Table  3. 


Wind  direction  during  the  day. 
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KEY:  1  -  North-east  flow;  2  -  South  flow;  3  -  point  (direction); 
4  -  frequency  (in  %) ;  5  -  North;  6  -  North-north-east;  7  -  North¬ 
east;  8  -  East-north-east;  9  -  East;  10  -  East- south -east;  11  - 
South-east;  12-  South;  13  -  South-south-west;  14  -  South-west;  15  - 
West-south-west. 


The  diurnal  periodicity  of  local  wind  direction  is  emphasized  by 
the  considerable  decrease  in  their  frequency  in  the  morning,  at  about 
7  o'clock.  This  attests  to  the  attenuation  towards  morning  of  the 
greater  part  of  the  night  winds  and  to  the  absence  of  day  winds  with  a 
breeze  character;  the  latter  is  explained  by  the  relatively  slightly 
heated  terrestrial  surface  at  this  time  of  the  day. 

The  cases,  isolated  by  us,  of  local  wind  are  characterized  by  the 
following  average  frequency  during  the  year: 


During  the  day . ...65.3  days 

At  night . 63.7  days 

at  about  7  o'clock  in  the  morning . 27.0  days 


Foe  evaluating  the  value  of  this  frequency  let  us  compare  it  with 
the  annual  frequency,  already  known  to  us,  of  the  breeze  winds,  with 
the  frequency  of  the  breezes  on  the  southern  shore  of  the  Crimea  (Table 
4). 
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Table  4. 


The  average  frequency  of  breezes  during  the  year. 
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KEY:  1  -  Station  name;  2  -  During  the  day;  3  -  At  night;  4  - 
Saratov;  5  -  Sarych;  6  -  Yalta;  7  -  Sudak;  8  -  Sevastopol';  9  - 
Saki . 

The  table  shows,  that  the  frequency  of  these  winds  is  almost  3  time 
less,  that  the  frequency  of  breeze  on  the  southern  coast  of  the  Crimea 
from  Yalta  to  Sudak  and  2  times  less,  than  the  frequency  of  breeze  at 
Sarych,  Sevastopol'  and  Saki. 

Let  us  then  examine  the  average  monthly  frequency,  calculated  by 
us  during  the  indicated  period  of  the  observations,  which  represents 
the  annual  variation  in  the  frequency  of  daytime  and  nighttime  wind 
(Table  5) . 

In  the  table  presented,  in  the  best  possible  way,  is  justified 
the  expectancy  to  encounter  in  this  annual  variation  in  wind  the  grea¬ 
test  frequency  in  summer,  when  the  height  of  the  sun  above  the  horizon 
is  greatest,  and  least  -  in  winter,  when  this  height  is  the  least. 

Table  5. 

Average  Monthly  Frequency 
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The  maximum  frequency  -  8-9  days  during  a  month  -  is  in  July  and  August, 
the  minimum  -  3  days  per  month  -  is  in  December  and  Junuary. 


The  local  winds,  which  are  of  interest  to  us,  are  observed  during 
the  course  of  the  entire  year  and  in  a  considerable  quantity  during  the 
winter,  in  spite  of  the  ice  and  snow  covers  on  the  Earth's  surface. 

This  depends,  apparently,  on  the  inclination  of  the  surfaces  to  the 
sun's  rays  and  on  the  difference  in  altitude,  which  causes  the  descent 
towards  morning  of  the  cold  air  masses  downwards  to  the  Volga,  whence 
winds  of  the  South-east  or  South  direction  occur  during  the  day. 

The  cited  annual  variation  in  the  frequency  of  these  winds,  which 
have  the  same  diurnal  periodicity  in  variation  in  speed  and  direction, 
as  the  breezes,  completely  coincides  with  the  annual  variation  in  the 
frequency  of  the  breeze  winds,  which  it  is  not  difficult  to  see,  if  we 
compare  them  with  the  similar  data  of  the  Crimean  stations  on  the  Black 
Sea  coast.  In  order  to  confirm  this,  let  us  present  in  table  6  average 
frequencies,  claculated  by  seasons  for  the  Saratov  station  and  for  cer¬ 
tain  Crimean  stations. 

Table  6 . 

Average  Frequencies  during  the  Day. 
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KEY:  1  -  Station  name;  2  -  Spring;  3  -  Summer;  4  -  Autumn; 
5  -  Winter;  6  -  Saratov;  7  -  Sarych;  8  -  Yalta;  9  -  Sudak;  10  - 
Saki. 


Thus,  the  variation  in  frequency  at  Saratov  is  the  same,  as  on  the 
Crimean  coastal  stations,  and  the  difference  consists  only  in  the  ab¬ 
solute  values  of  the  frequency  of  the  phenomenon.  In  spring  and  summer 
the  frequency  in  the  local  winds  at  Saratov  is  two  and  a  half  to  three 


tiroes  less,  than  at  Sudak,  and  one  and  a  half  times  less,  than  at  Sarych, 
and  in  winter  it  is  three  times  less,  than  at  Sudak,  and  the  same,  as 
at  Saki. 

Let  us  now  focus  our  attention  on  the  local  wind  speed  and,  in 
order  to  obtain  an  idea  of  the  value  of  this  speed,  let  us  calculate 
the  speed  of  all  the  local  winds,  isolated  by  us,  for  two  summer  months 
with  respect  to  the  observations  of  an  anemoscope  at  1300  hours.  The 
average  calculated  speed  in  this  case  turned  out  to  be  equal  to 

In  July . 3.38  m/s 

In  August . ..3.48  m/s 

Average  3.43  m/s 

Consequently,  the  speed  at  1300  hours  in  the  afternoon,  i.  e.,  at 
the  times  and  the  months  of  the  greatest  development  of  local  wind, 
was  the  same  as  taht,  observed  at  this  time  for  breeze;  in  August  in 
this  case  an  even  greater  speed  was  obtained,  than  in  July,  which 
agrees  with  the  intensity  of  the  phenomenon  with  respect  to  the  annual 
variation  in  frequency.  In  Table  7  we  present  the  frequency  of  speeds 
for  July  and  August,  from  the  observations  at  1300  hours  during  1912- 
1918,  1920-1922. 

Table  7. 
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This  table  also  shows,  that  the  speed  of  3  m/s  is  most  frequently 
repeated  during  these  months. 

Comparisons  of  the  direction  of  daytime  and  nighttime  flow  of  these 
winds  with  the  geographical  conditions  of  the  terrain  emphasizes  with 
the  greatest  clarity  the  nature  and  the  breeze  character  of  the  winds, 
which  are  of  interest  to  us. 


In  examining  wind  as  a  vector,  let  us  calculate  the  resultant 
all  the  winds,  blowing  at  night,  and  of  all  the  winds,  blowing  during 
the  day,  both  for  North-east  flow,  as  well  as  for  South  flow.  Table 
8  gives  the  value  (frequency)  and  the  direction  (angle)  of  these  re¬ 
sultants  for  each  season. 

The  calculated  resultants  are  plotted  on  the  map  of  the  region 
(rayon)  in  question  in  Figure  1;  isohypses  are  drawn  on  it  and  the 
areas,  occupied  by  forests,  are  indicated  with  special  hatching. 

Table  8. 

Direction  and  Frequency  of  the  Resultants 
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Frequency;  8  -  Spring;  9  -  Summer;  10  -  Autumn;  11  -  Winter;  12  - 
The  warm  half-year  (spring  and  summer) ;  13  -  The  cold  half-year  (autumn 

and  winter) . 


The  map  shows,  that  at  night  the  West  winds  blow  from  the  elevations; 
located  to  the  west  of  Saratov  and  rimmed  with  a  isohypse  at  250  m  and 
higher,  where  during  the  nightime  hours  the  air  temperature  is  lower, 
than  at  the  lower  sites,  and  where  the  cold  air  masses  are  brought  down 
by  this  West  flow. 

During  the  day  the  North-east  and  the  South  flows  are  directed  from 
the  valley , 'along  which  the  Volga  riverbed  is  located  and  where  there 

7. 


are  vast  forest  expanses  in  the  low  places. 


Here  the  water  surface  and  the  vegetation  cover  create  during  the 
day  a  lower  temperature,  than  on  the  slopes  and  on  the  peaks.  This 
local  circulation  of  air  masses  is,  apparently,  a  mixed  type  of  moun¬ 


tain-valley  wind  and  breeze,  arising  between  the  dry  land  the  the  water 


surface . 
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